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-Feedback Control Strategy by using pressure variation associated with Vortex Passing over Airfoil Surface-
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This paper proposes an new feedback separation-control model with a pressure and a dynamic threshold pa-
rameter by a dielectric barrier discharge plasma actuator around NACAO0O015 airfoil. The chord-based Reynolds
number is set to 63,000 and the angle of attack is set to @ = 12° — 18°. The results show that the actuator
drives once when each separated vortex shed from the leading edge passes through the pressure sensor, and the
aerodynamics performances improve stably as compared with a existing model with a fixed threshold parameter.
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Fig. 1 Schematic of a DBD plasma actuator and an actual DBD
plasma actuator installed on a NACAO0015 wing model.
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Fig. 2 Schematic of a burst waveform.
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Fig. 3 Flowchart of a Dynamic Threshold Model (DTM).
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Fig. 4 Flowchart of a Fixed Threshold Model (FTM).
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Fig. 5 Computational grids.
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Fig. 6 Time variations of the lift and drag ratio by DTM in each
angle of attack.
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Fig. 7 Aerodynamic performances in each control strategy.
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Fig. 8 Time- and spanwise-averaged pressure coefficients around
the airfoil surface.
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Fig. 9 Time- and spanwise-averaged distributions of the chord-
wise velocity around the airfoil (Left:DTM, Right:OFF).
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Fig. 10 Time- and spanwise-averaged friction coefficients around
the airfoil surface.
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Fig. 11 Time- and spanwise-averaged distributions of the turbu-
lent kinematic energy around the airfoil (Left:DTM, Right:OFF).
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Fig. 12 Time variations of the spanwise averaged pressure coef-
ficient on the suction side of the airfoil surface by DTM.
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Fig. 14 Wavelet transforms of the pressure coefficients at the
pressure sensor (40% of the suction side) by DTM in each angle
of attack.

Fig. 13 Time variations of the pressure coefficients at the pres-
sure sensor (40% of the suction side) and the instantaneous time

averaged pressure coefficients by DTM in each angle of attack.
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Fig. 15 Schematic of a instantaneous burst waveform.
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Fig. 16 Time variations of the instantaneous burst frequecy by DTM Fig. 17 Wavelet transforms of the instantaneous burst frequency by
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Fig. 19 Time variation of the pressure coefficient at the pressure sensor, the instantaneous time averaged pressure coefficient and the
status of the actuation by DTM for a = 12°.
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Fig. 21 Time variation of the pressure coefficient at the pressure sensor, the instantaneous time averaged pressure coefficient and the
status of the actuation by DTM for a = 14°.
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